
2W¥3Tc*t?r^ ! l%'5?r i 

%r R>r m i «ta v to c^lf& ^ir ’far ^R% 'lie, ^sm vm^s c ^jitJi yfD i 

Stalled ^1^1 1 ^ JWiWlW 2WTT '5(lft$'S ^HlT Rffc»j 

erl^etlfo ^R> I ^R^la Ss’lRw ^b»ii2HIV9 ac*l 'srfwajfo I 'Sffa fea 'aifaajfe S*1C'S 

C^HIHT »i i imhi ^icw>1 t<p|c*il efkaa ^fsjsJ ’t’jjwHci ’iRa's-i , Tt ^R> ^GT *^T ca>lc*il erlasierll's l 

*d^pi fl^ls ^)a l ^^jwi ^)a*i »y^n> C < ?1 ? J C^tC^ I Nl^caa '§)^*1 4 ?IC B 1 sWw <P\ ^hca* 

^fircffoa c$f? qtrt $*t%o ^in #i^*wle*M «s$ "IGWmh 4^fl> <m 

<W*»lP<*f J Pl*l I 4lU>lft*WlW m-MWCS. « *lHPw ^ I ^PBIT 4 WtGT «rlc<W§^ 9 lfe 
^1'olw nc 5«, Nl^caa sasaR^a>lc,®i taRa* 'Q ahPia* Hl3s^'i , jc o il a^Mta atu ^t ^ilwl&'il a»aa l 

• miNJT ■'HM I 

• aas^ifaaHOT "IlSlfito ’’ifiia'sc'ts a»bH ajMJT a>ac® ’Usa I 

• »ihPh» « ^1 baffle mI3^£w Rmw ^fNlwilwta SMln <ft4 <ww *tlirc i 

• aas»iflaa»lOT 2aRa> « ahPia 1 ultya^Ha (^"H^INJT^flEs *1I?R l 

• ^TT^B‘1^1^1'1 RalM, i£f?T 2f®fa Rcja't <MW J> M^ I 

• cG 3 ^ fi>5a caRa »m\ ■’JJWT "Paw "niaa I 

• to f¥Wl t*H* 1 4JNJ1 -Wt'o I 

• ^flat^a ^1% (fj^. «r)a«Ht'8 RWaa WtT^jRjT aW'O I 

• ^R^lc® * 1^*1 d«flR>a ^'s’lRjfl ^la^ll ajW < wic'8 ,y llaa i 

extern alto 'spffi 1*p$ w$ to c’Pitw ^tow to *ic®- ^r i *m>R *frts ^ejgo m, 
c^lc^i Re's &|jj I Pl^HJ %CS" ^ks ^5" ^ l c'® *^lcs» l %> nh ,, i l ^TWRH^ ^nc^wi 

^^^f 5 t^c^ror^pr^ito 

^ito^ri ^*r w w^i?i ^ <srfb crore^fto# tom ^>it ^*n 

^Ist'is ^TOIW I ’ t T*f C^t < ? SPrl ^?PT ’i^B R>c*llaa i lc*ia I *fl 

>n»iaa>lt"i aha* 'Q alPWta *l51a *il31s "iSlca v iR t 1'4 ^Qala zjR*al ^ ^?T I ■ol^ls i l>o 

c»jcacia frai w«icia csor ^tt*t ^ ^ i cws aas>nF^a*h ^ ^ c^tw C'ss ^sr 

aiic^w "*ic*U I c^c<ncia C’fwi ^ga aa^ ' 9 1c , ta I a'lcal apical C’fwi ct>ca 



’lEJ'Q ^¥o->lt*^ < Ph ^ ^Gv© ‘ s tTCS‘ I ^TS^lfa^h <lhjl<ml *6 G<ilwlG1«l ' 5 WJ^'®1 I 

■^?rgjipk|<piceifi ’i9^'s«i»jc G ii?i "51^*0" Gife,^ st?t^r ’it®' i ^ *ifsi<ivs«'i ot^Ig'r 

g^wi m c*r < picfii &®ic^ i 





ffeg : 8.i Rests *iS^8c*w firor onsrar •^ic&'si ffcai : s.^^rs^ifa^iCT jjs ®rf ^ 'qzs 


^ C$lt¥ <ihj<ph ’tf*® c^c«ic»icfisil fits' GS*f fttS GSt® 'Qtfr I fs 5 f : W8' J iR i q<plt e i*i CSt® 'S^l 
v =NC»i<P^>l «||' 9 p : H<P | ^f<5, 5^0 "RT 5,C x ® 5||c<p G^G°1G»<tflSl, v 8 «r* 1'8 CS“t <||vaC'S «!||G<P I <15,3 SilG^ISI *ltS fvs*'l 
C^ltS* 1>1S <1^ StS G»JGiJ 'S G^tlS '“ifkfl «llG*ll *lMlfI < P»J ’iQs'ai , °iIc j i I 

wset t# r ssftis cs*f <#<Fstss w ^r i ^©ts tot st®r < #^©s 

3.GCQ, flf’ll'© ST ^*|tll<J I <4S 'Q’lS '©IGISI c<plc*ii 'f'BH'l 3||G<P *Tf I 4 ^Ml 31?) 5, X H>G'S ’IttS <4S?, <4fi> 
'^l'»IRI<p ^b*11 1 

c^pt^ ,!> rf^®^T <^rr <^T?r, c^t?^T 1%^r 'srHfw < #^r 

vs. <#^ 0 ^ 


i. *19^ 

(*P) Jf© ^tS V8^T 
K) g® vsw^r 
(*D *151 M ^l 

fs) *if Itss ifa w sir 

(«) GS^ItlS i®/i <\ SSS gf1®-C^F 'S&T 

(5) *lfiltSS fs^f w*f tfSffi’ ’WtSf 

(5) G^G^GISI ^3Sl vQ ^ Olf^f ^STfl 






(«f) C^PIPM 

(^0 ^ 'Q 4h 'B'Q®T ^w) «it 

(tfl*) cNwcifl n|Pi^ ^^ewi 

(5) t*jctjtisi ^Nb c*jIiJI ^Q?It 

fa*) «it*ufl, PcH < i'o Pi^UwrtMs »jc*ik<il*i, g 'oit»ilshl ’It'Qtils 'Slaj ^o?Jt 
(«0 'flflM*t W wm £R*W 


fa) C5FT * c»i«icifl TOT »i"1c<fa ■ftTOT ^FJ> ^9?It 
fa) falH'a Pic®1fl sfo 'oil-q»4‘i ^f*& ^e?ft 
(«) CTiTg^J, PWH PfstlMClJil Slfa ^1^*1 ^GTTT 
(5 ) whPm* ‘ s rtnr i ^^!9?it 

fa) wsfa *ui i 

®. 'qlMWI'S 


fa*) TO5t 'S)lM*l w 

(*0 PTPT «iwi «ihM (fl RqufiJ Rfc;j »ihjc»j sifo&i C5^5t ^at 

fa) sfc®j^ Rqcii Piwn ^roln'o sdp>&l ^flls cs^ 5T 

(«) *$8»ll*Pl<P G SH^^QTTf I 

^Har (Activity Sheet) 

: PlCb*l **lb (m<P<? <p|er) 





*ilS)13<p hQ^»i (cHwcm) 

(c^otcih) 

JjHPl 4 ? 9 lQ‘5'S*1 (®'5PRl) 




c^cii c*JCiic*m J J— <^csw «W8*iRq<pH ^c*i l <fl C^PT C*IPlPfjT *ll5)lita g 

*iHPm* '®fpW v ||ifa'8'i *?T I '®c^ «il < q^)'S?[t, t(jR, ^lu sfafafl 'Q '®ls'®CHis ^IscH 
tiW ®fc*ni *wiibI ’ilcs I ^ss^iF^j^Iot PP^ ■Hfis'S'i ’•JCb '©Is W'U il^l ^sc»iH 

Sl»1l?lPl4 ^ ^ 'SfcWSl sjf^ PICT pTS^s ^ I WUH «l2)CSS l&otS falSlfo* uftillfl 

*ihjc»j ftaU "5^ i c^c»i g poprt '“ iftar ifl ^jiwH ifls* ss>*i *w i ifl ^l<;c‘l liiPts ‘“ifts g "sjpt pt v iQ^'o»i 
^r^S'qhN i c^wcifl *1% RR»^ ■hRs'scki sWf^ - ^ vimH I <a ictlw ^*lt ^c»5lw'i « 

3dWC*kM i 

(SPR 4,f)c*iic*ifi , °poiw v iR^'s*i ^?r, yjo ^?r "iSlcsji Rpsjj spsjct^ '°il^ifl 




^ i 4 ^i3rc®r mhw ^r ■sjtfw ^ ^?r i wr io-is 

w ^?r, choice ^ ^ i wt i vilViicia 

^rrwF© 8 <t-<t(t <i^ ' s ic*ij $,c*i ^n?r I ^b- t^*T ^t ^Ic^l 4^1*1 ^ 3Rp*jf 

bC®! '*R\' 5 ff*fl^© vs-^ Pt*i ‘ ! l4 r, 'o ^ift ^ I 7 flftW 5 M 7 T •>i , *p iivol?! srsp 4 ! *c*ir P)Slf*l v © I 


cwwd *ifter ’iQ^ow w ot wtpt ^ ^®rr ck^ic^jM i 4 

sm^ ^©tW?T *flfit§^ « '»|MPw < #^siT ^ I ww *W3T ^3T «lft ^?T I ^ « C^F 
*iwi?r, lil^p ^r i 



f&3T : 8 .vs ^rg^lI^t^T Titf^-C^F *twm 


ivs c^ i<? was to wra *titeT ^?r i cm « c^?r toit *nf1w *iQ^t*M 

wuft wfw *ifwfis ^r i cspi « c*osr 4 wf wstsm *jr, wt wr ^tfw ^ i <# 9 ft%?r 
R»w '»iita m i ^ c^isr cm&n\ s1% ^ c^rcw to s 1% «iM«fesw wr i 
fter ftafo^-fopiifikiT 31$ < # c t$ ws i 



1b3f : 8.8 R 1 C‘ t ll^fb PlOTC^ < lf?Nffi> ‘Kfl ^iNc^ 


• ctoch* i 

• ^C'^lc'sr'i ’^TMT ^®rc»i ■*Rlii'©l 

csm\ <4* cro^ 

<4 w-imm frrtro « >ihPi4 cto ^ i <«$ n&s ?w?r 

R<mft> ®tl^vs i 

liR<p ^Ity $<p ^Ht 

‘Wo'JiB*q<p|c e l CTOClfl lll^> 'Q dtRF Sc^) 'sflC^f ' 5 JtC^f 4lc'©4 (TOf \c>Jfl "TOT ^14 v H's «icb I ^Ic*? ' 3 )C*iC < P 

^JOTI^ TO «ffC^T I 'Sir ^T «raBrta C^TOT R^TT *BT I ^ TO^ CTO C'lffi •BT I 4BT <4 

to*t *ifta?r <4wfl> ^hsiR^ ^i^r i to^iRwh^t ^rr*n^© ivs cro i<? tot cumch 
frsR ^ ^?r i ^rot ipisr tot <4 cw ^fer c^fro <ro i ^iftaw ^rstfw afouic^ 
*tisT cro i 3^s ^ ^t 'frsR to sro* i to c*tm to *rf^m wr tottoi 

<4 W < jR5<p?i '*ftTO fTOffi <PC4 C^f“f <PC4 il^-^Ier *ft'3?fl' 'S *ftf*T *IH <P4l (4^ ^MR<P ^)<l*1 ITM*? <P*ll 

fcffc i to^^fito *niR^ <#^sb ^s ^Ht i *nfitR^ « mmPi^ wnr <?kt cm i <4 
Rro toto « Ftefci^iitm ton ^fM^rr ^r *tro*f to tofrt i wur wfN to wt^ror 

‘ 9 ITO*f Rtfs $,C<1 I «IC*1 < P ' 3 T S BT 2lW»r*T ^SftfTO TO“f ’TO ^t ^bfoc'S (i§^ <£|(.<P) Nf StfS ’TO' I <4 

cto <m *Nom w *iRto tot toito i R^ 1ro?r tot «tc®rr bt to Rto ^teicsw 

*iro*f c^reirr <4TOS i 







cvpicto ctoiptsI's ^tre^iP'i^tpr 'oiti^p ncU i ^ t^tstis nSkss pptc ^ciJ 

m hpu ^t nlPw Scg^MMJ i 

a il*iliH'8 i>-ivs <^ sjic^s *jc*u tstsew I 3 c'oj < ? Nlt^i ’•U^gH 33T st*i *j1Rn* st*i I 

OTM C^U3 h\\*\<? -iSkas i)t®tRs» ^JhUd I *HRt<wi vs-ff f^T M**o fl'«ah ^Ss I 

ftm ftm (rag 4 ?m f^Bt mt <aPr w 3tor i 4 ?m cnuiew *ifr^«iPPT 4^PwPr® 
pirn to, «jPfc<w to* «nro ^ c*Pr «ilJ»iitM *nPr to to guiion i 4 c^Prftro 

PTTO 1*«pI« 1 

tsw.'s *dRt<p* TO* *tft* PICT* «it»i<p W w13mj TO, *sR ■'PS’jst'ta TOJ TO, TOT, TO% i*l*X. <p«i^n 

ctPt ^iRtoi ^ft'sur wto 1 viftew to* v&®inci? tot tot 1 piww tot’ItR* pt^Rpt «ii*i»j 
cto*cti 4 to* toitot « ctww toi tot 1 TO*proRi>Pi's*!Q*T^TTO i itTOft|;p$i tot 

tsR 9>t*i witless &** C’^i^'i < P£t v ® $.c^ l 

tiiPict 5 * to* <tRto « ^iron to® <xm tow ^ to® to 1 *iftro ^«rr *r * 01 ® 
TO*T t»1t®i ®T sjs^Is <psI ©IctI I ^iRw*® »i>hj sjs^Is s*sl < p1 v t'© ’jfwls TOTO s^sc® *pr *iHH Res 
TO* v tlRt'® ^t© ifl**. cslc*i ^R>ts ’jRts sNc'o I < Pl v t'© ' s ps^ > Is 'Q Jlii'a^lilc® wrls’lls *Wf 
U****i ®ies RR;j cro srhl^TOf «iIs > I"'b to*i* *i»l<H ^ITct* 1 

*iHPi<p^tWf2faTOIT 

tos^F^itoto *19 topt ^imw »toi At m® *tro tot 1 ^imw «mMR4 mm to® tot 1 

«His»iBs<plt*i -IlSlEta > |Rs' 8C'IS *tPT C^PT-c>)cscis «(lcsRs» v |Rn'8*i '^6' I ^ «5SC»l ^tPiil PT st-iRs* 
3R<5VsH ^5, 3R<HCjW 'SHJftJ WPPta' G T #^FST faw*jt*ll ^JPT GIPT ’©tPiil ^tW « 

«iImH < ?sc'o 1 'bIcisw »ihPi<p Pi<p*r 'qmlu ^JMlM ^cslPivst sjitH <psc© ^ 
COMIC'S I 

»iiiPi<p 1W ?iMi?r w^u c^poorit Piwsi'Q ^io?^ mn\ 'slew sw*r ^i«f 
^mftPRr v tjhPpf vKSMhijpim »nw C5^r ^at 1 4 01 ^sil^, ^ ^ 

*Hs5 s*es ^slc'© rcs I 'Sfet isle's v tlsc*i «(nR'8 ^T ^?T <pc*i sits I R'Sls's: ifl Rss’it^il Res C^IW *ic*i "*IT— 
^T ^T ^ 'Slt-MlWfl mft 'SIlWlMl WPT ’ItW I W <JtW^T PH^bPT »ilf^Pr TItQSlif 

3s‘t©1 ^c»j sits I <n^)\pl «lt®il ^Iws ^ 3^1, ^il^lew ^ilrt C*l®il^*il s'st'i sl*iRs» d^fg'al wls I 

^«^P«pftPT c^pr cupipwt sinim% ^m \ « *is M w to® ^ 1 ^ mn ^ w 

»ilyj Remits tstvy ©tit '®Rsj < ^ ’Ivst's Rts I 

<P*Hm (Activity Sheet) 

<pl®f s ^rg^R^TPT C^pr 'Q c^cstw cliR^p <3 iil'iPi^p ultys’pls ®r , u PPR sjstt) PTQllT 3tsl®f«i «ls 
<ss*R ^.*p c[©R mf 1 





■W^Rc-M *JMt 


^mu*ww ew 

w*w <u<jhI Piw 

^nu*wi 

• 

• 

• 

• 

• 

• 


• 

• 

• 

• 

• 


^kpiiwcm Ruw mw wf iv w c^wtuji wr ^ptw 

4 ^t$/T «im ^rc^e ww otm ^-~m\ ivwwf^ns^ 

voicis %?r i fa c'ow 5-*in® wf ^o?iw 'sftt*§ c^cjiws fa?r %®r ^©t^rr c^nj c^j 
wftm RslRi® C*0?Tt *iMI ^wt'w ^n>°i HRRjJ'sc'® Hew I "*JWJ «i^pH5 wil 

'■MlJH'ft <MC»1 I 

’fo^nu't <£& fi> fa“R mR^h i ^sh «rc» ^^nai *i5lw< 4$ ftm mR^h i 

^pm ’jspT^^PR c>ioiom ^fW PiR'o oiori ot 5 t'&jfa c t 

^QTI 


^tariff sN^T c^wjc'i*! “iSl wi fasj ftsj 'oi^F 1 '©^ C^Kt^Rf I 


4 *w^C*ll 3PIT- 

— ^1*1 '©H ^1*1 ^QUt ; 

- HWCTfiT ; 



>ol %*i Jf&fRrt ^I'olw nc5 ^ b v»H*Jc»iI *i**fc^ oaNnl erhc®! I 'Q to 

<wc*i *f©*ffa 4 t ^c®i xicG C^T'farar ww •fl'Q I 




aC®T ataRlW <8 *tlfRw wftawf CWaa (FPlt ala at I 4aata Caaa aiStR* WITT 
Caat Caa vsl'tfltaa aata^f W^alft FIPI Caaa aaait ^ aC?T ala W ^fD ^ RfJ W*J| Caai W*tf?Mw 
aaca ^a# cacaa at wta to »imPI 4 MR^oi <e iiSilfi* *jfat atcw at i wi caat ata amaata ca 
aa cacaat at aa wiat hhi aam ataRta* 's HiSilRa* wfita^ta c^ic*! i ^<pfD caca aR a° aaa aacaa ^ipi 
* t$a€t aa,^ca ww aacaa «ii21fi4 aaait to atcai aw *a aaca cacacaa aiftRw ^f*t « TO 
•a~^f aa at i <a atwt waR'tw aacaa cacaa asta ataa <4a?. a®ta war caat a^aca^ af&w ataat aita* 

at i waRaw aaca afa epical earn ^ataa wca wca ^ ca ta«ifi>a *ii*i)R<p « atafaa s '5icaa#5f ,o w aca 
wt aa } 'sRaj'® Pi“jJDa ®rR , i's v iica i «a ai^ts ^c's aRaia ‘flas.aatws wf^F’waa i 

j 5j|ty’1's aaail 

a#t8 aaca TOnac*!* wr «i€taa)a a^wstf, after TO wiat, la caPr arat, ctfca atiaat cw, 
^v||\8 $\sjiR aci> atew i wtai^ m ^ astcaa ^RBjwe caRf atew i 

waRawaaca TO a®ta wtaca astcaa cao& 'TOr war TO wtaat atew at i wram'ewcaaRpj 
war caa i ^aa f^pjja cata sifwcata wawt am atca* i <aaa f*t^ atajata 10 awa at^a facaca cac& Sit's 
atcaati 

f*W^awt 

Raj lata a®ta aaa TO caacat caca aTOma wca, wca ca a^ia wta Ruhwi aia at i wia ataRiw wt 
cass ala ^ ca watte ewtea i aif)Ra> Ra* cros ca aaicamt amew aaamr to i wai^fca 
a^atcrowai 

TOTO^wur 

waRawaaca TOttacaa wt cacaata^wtca wartaraawartramcwatcaaf i wa^ ^ca a^ta aaaca wia 
’iRaita «i-iiR'o caat caa i , , , , , 



fin2[ : 8 .^ 'WT C^C^fDtfl Rul®lWI ^SHT^I fSt2T : 8 .V H'&ltacH* "Wf ■ql'ellw <Pl<Bf<P*t ^sit ^5 ^ 

WUT 

^aiac‘ta aa ait*is ^jeat aaa BR>s^t<pa aafa^ f»tc^ ■aa 1 4 ■^i^t caacat wfta^tajawaaaTt cw 
fTO area area ■f^R^.acaar aac^ cacw aa 1 fitR^aa* *0 '^aaacaa war ca^ wc*^a stcatwa aa 1 a^rSt 


wat-io,R®ta, ba^ioa 





■wSNm* 


biotins <u«mj w ^ | ^e ^“T zkfll’er'i l 



RiS : 8.i *itfftt'til Vl»l <llfl *llfl foR , 'v'lt < W] Hsh^f f'il'O | Vt*l -'TVlIs ’8*fiTBM *lCff I 


, NHl's «f(D*ro| 


CTOW *tC$ TOK 'SJtOT, 1 ®^T SW^T 'SR^Jir eMtypfi ^ I ^P*J A|'flS»'^'$vs|M 

<iPi erfli^o^^t c^ - ^nr ^ro> i taj^siw ®iww ’ftf’iic ^nr i 

wr ^rtbr m, kfbst gr©rc ^omm ^*t ot ^if& «t0*iito4fllcii*i to 

4P»*^bim i 4 ^itw wr “iiSIl**, *ihPw ^ «n«*to sick *tc©- i <9 

<uMIw *wl^W *1W>'©'i <PCS ^>*IPO I 

~*m : *1 wivj. 6 ^ HBUmn ®*ihi Rim v* WPKk w i 


<$F? HfaiqltHfl 

fc«mr 



N*l^: PlCDH f&W| *h^*llc>Wl ^R»»1*tH wtgri : 













[55^ wR 


©*n cu wcy <i$w Rqi^i fan ^fl>or awft* ^t ^R> ^ 'siw 3 )c»iic*m bri^w aR *tfac*Hi 

*jhjw R^ ^*u ^c*i 'bIcv fUS^ wR W '3JT I cic^fl s&w I'&^I'^’Q ■jffl'Jfl fiwi ^Icilc^ ^*iRuil 

<pin>«il$wh I $5tR* R»|3I C^SR (Dr. Petrucci) ^tW 2N*T co^fDvS^ c^R tosh I ^5^ RR ^BT 
^1^T"T'o| 'a(tif«i 'ERIE'S' v tkfl*l R | R“J1 t> *||ij] R*1 c3ct> R*T I i^RT SlRl bi ^531 9 fS' b&HV *ilc*l ^PITlC63r W. 9 tTt®^ r 

C^IcBt 'Q w. 3Ptff a3T art gl©*? •tiEir tU'vfSS^ ctR «r*iil« i v l4l*m*< "P's’ju'il ’P'lR 

^?pt w $hF soil Vlll^l^n vjfDuj cfcjfcfB©^ cwit ^ i w»i n*»lR cOgpR^ 

« ’JSPl^TOfc ^GI Rpft flSFW <1!*MHHJC*I (Culture medium) 4W3 R®PT ^l5H, <4?m ’ll'R^TO SIWR^ 

©'SMlR'fi djj’lw 1ft erfll^W aR*(l v H a^a^Ril afiMl « »WH *IR l 

W*Rlt wc*iR, c^IcmI JdF®n> bjRe^ct RR$> ostolrak atw i R*$ «?]«* R®t RRliPt Re*R 
<ime? i^i G9iMlt«rin m ^d> i a t^iEviicetl^lw R®t R%*aT CTO <tflwl»l»l AW I Rwf RRl?I*Wft 
«m*Ic»)IwN»1c'iIc<p 'siMjIRw W ^ X ^ Y w*Mcwl»i 'ftRI CBfl®T RB*t R$I*H<?|D «»Ic»iIotN ^l®T 

ctficNitefi^iw i «iiBi«i hectic* $&sRr a Bfot ^ncat i th^ctoh 

^ItPBf MWlM %W5 '5RBJ3T XX CTO CStEJflrem ^ C*RC?1CT R3CTO sPUfllT XY 
CfftolcwN atW I 4 BPfl ^ «i*ul*u ^C*R w Cfflcqltwkc* C^sfPT ^JT C*FH 2 A + XY 

^ 2A + XX CTG5 1 ^H! CBf^R, TIRCT3T CfffcsitflBrm TO&t 8 <j C«f1®T I ^SRPT TJt^T 

w OTl®t w OTK5T R®t R4lfl<p C9lc*ilc«rl*j w? jji>c<m ^klwj «fHls ct><5l w l ilDcm 

Iwfljl'lt'o ^1© (ii C^5t) , aiu>k«rk*M ^iW X wlwlwk ^ ^ RolRPT 

*N%e® <?r 5i?rf© f©m«( w sicsppRc® ‘X’ c^TETOm m?\ wt ^ ‘X’ 

canprtwn^RPr^i <jjew c^cai <ik^i w ^Rf© w siRto ii c«n®t 

«id»ieBrUPft ‘X’ ca*iE>itOTm ^ aRR ii c^sr ^eBtoti^ y c^itiinsriv ^sn wr 

’JJHCHfl ‘X'Q Y’ <tflt>J!U*|J|RR$ I ^l^1<?IC9| RpR ’iR ‘X’ EtfltmuWlJjRPlfl; 

^llfl »ilcSJ ^T, 'okc»i <pmjI»wH ‘XX’ ^C<? I ^»lc°i f*n»i ^iR 

‘Y’ <3 iE»iiEefNRR® i ram ^jr, ct m* cbf r m* ^is*f w ‘xy’ *sprw 


'^tWEBfm(AA) 


^rttwnr (AA) 


RgtiPpt 


»n^ Pw R^rh 


RgtiPpt 


AX ) AX AX AX 


AX ) AX AY AY 





*w» 

Stall TOW 

BMH TOW ^ 

'0fl>j| Wfl TOTO RcTO TOST SlTONW ^TJt TOK *CT '8|«'al « $»1W1GM TOTC*f TflW TOWlCdl*! TOT TO I R*$ S’lMfl 
«(lCTl&*ll TOTO C®tTOt erHc>0 TOTO, TO5 TOlMlI '§RpPf TO$ I R<lilfi> 3F*|jf X W Y W5*l3l ^S«S 
’JSPT 1 ^ f'Ml'Jil fS|*ICHfl WHHta I "Stir ^RQ TOOT »Wlt*W TO? ffa© *1tGT I 

TOUT W TO 5 ! ^jJCTO X TOlTOltBflU qfo*l*l5) %T fil»H ^IjTO I 

^J5SK ^pPWPT TOfl W«1 TOff '*ItCSBr TOtTOT ffilTO TO$ I ftwt Ptflsds WMWM TOff ^ TO I TO13PT 
^t ^pul *wH TOesIs R<mfi> R4ldH <?cs d^I« l 





?^ffcj|JTO ’jR^lc'S M»N 'Si MS *10*1 ’iRfS'O, «jcis "*ITOJ "TO ®llcTO mR Slt^t - <TO^, "51s *ilcTO 
TOST ^%*T-3aBrll^W ’•HfaF TOT TOPT TOUTO I ^ ^Mfl TO*TT %T, 'TOfiRi'&S, ^3T 'SIlRw 


t|R% 'TOT ^T 'JTOo^ % ^ols TOtTOT ’ifoFfr TOBft I 1 «TCTO TOo ^ TO®t ^H^IWD 


^NTOlCTO TOlcil Hl4«w I *ITOT *|\s|^f)pa wcitwi (Xenophane) «ilc*w wi R**lSl 

^'©toJctI erkhi (fossil) «ilR*ls TOSH I SJTOT TOSH TO, «i'5l'8 « <ri*ih ^]FlSI ^ffaTOTOST *lifTO 


TO^ v lRs'«1 I 



TOI 


H'ol^lt'o fsfa iRPta 'sull^^w (Aristotle) 2HM s*cs*i TO *) wipes Rf«^ TO* <wf& C!!|f*ISI 
TOISJ C!3f*l3T TOW TO’W^'a Sjj\© TO* ef)<T»Jwl 'slcis TOW ^*1% TOST R^©*1 ^T 

"arf'osjfos TOijcn smM'e v lRs1'S\o « ^ 1 1l"'sR's TOST <ri*ih qiSHTOSW Rwi SJ&5T 

to* ^ dfotita to"t cTO^ «rfB*r ^Ims viclJi^ i R«i31ms *rolyilM, sfT?r 

^los olfl'I's c^lfU s^s ^ dw* ^ ^ < pfi> ^®i r, '0 »|j|»i-t^5 R*i I ^ ^! a i rf '8 »jjl*i-t*l^ s*><M'o 
^5N RR>sH tout 'W^oTiT^MTO^'tlTTOW^TO' 'O^l^'o ^GT TO*T TOW ®IW TO I ^IGT ^ f®TSf& sl^Mfl 
OS'SCSS ^Pf TO® ‘’fTW W ^»Hir ^fT Pit? CTOTO TOI 'O^TTOT CTO 
TOUfir ^jR% sR««cs er»roM ^TOT 'adR^h I MlPlW ^ 'Sl^fCTO tfTOI'o < #^CTO 
<PC®1 S'®^IC'1S '51 < ?«plC'OS ^R» ^MC^I 

’I'Sls fB"\sl s>H*il 'S H^1 i »pI-R31'»pIs TO *j|^ws •TlTOT TOTO5 TO, ^|R5s *jc*i$ scsc^. Rs^*i I 

«mf^T ^ ‘Evolveri’ TOW 11 N^T TOflTO I ^EI«f MHPl^ « R^lRh C**&m 

(Herbert Spencer) ^sfTO ^WlPlSlH TOl# ^JTOfiT TO3TTO TO %, «|Rslv| « «@F&\ ^JT 

witot ©w% #rosr sjeri^ ^r flcro to? ^tw 

R<ro»i ^T ^T ^colPi'BH'i sc»i I »i*jc«s ’’TITO t<plcil ^Ims v lRs'®c»is tFTO TO»T 'Tj'T c^Icm! zIbtIRi 


^RJ 'slc^ 1 sc*i (I®is Rn'O'I I 




C*m, ^1'olcs *id5w, 

^1% ^IM ^orf^r R ’IRC^ W^ll S^lci SJ&Pra ^1R I ^5R GrHC»M 
R SNR »l*jcas Ml Pic® 4 ^"Ic^ C<?MI fl^a R$| 4 »i**1c^ R«l^)<j| «R«*i RflRT 

*rt : snw 'siR^kh #Nrn >4^. rss; w « ^uln wpf 'ihis^ij ®wrl* vHftJ« ^n?r *i*jcijs 
*nf5Bi^wl?r^ui fi'Sto's »i»jc£ifl 'iiPico ^NRt «ic'i < p ^rapr 14^1 ^m 4 ?!*)] vnI»i ^qt i 
’ jpl^lca 'favStR »jR5 ^ciiR®i R *i**lc^ R'88 |^)c | is ' a i^t*i , SlHl ^bo c^pIIU «ilc , 1 
sfljjT hEMcH ftpR, «utolPial > <iM, *iI${£|c'bm « <ptfi \&l$«(9ii«y& «UR 

H?T; 'siRiW'i NJt^T I «rs^. «ilc5|'vilc«fl 1FR ■ql^Tbcis '»l v Miai 

•q^Hloos? ^R*T « ^PllJj SfStR <4$ CTH RiPi'o ^BT «u1»ll$,C*l1 4f^f5 <4^*. PiSiiH* 4f^'S' 

^qt i *(bt «uhi^c»ii 4f^ ixw P(S9><p ifrf^ RiPi's ^QTrtir Pi5Q*«cdin>'i i 

Pifcfr'atailEH ^jgwT s*r Rwgw Sif^t-sjksw (replication) tru #^rs 

Tqfemi $VI% « SrHC-W viE-ti SM1S.W ^R «Jl>ftl|Pl4 fa'aH ^T i 
^RNT ^Slt 3JT Gttf^T « PmljJ* 4 ? 4pf5 -^PD *JT Pi»R 1, B«llR*l I 4$ Pw^wJlRl c*lc?t ^S» 3JT 

«Hc5l'ol$sh <W^t ^?T «l5.«h I «l$ah iOH Picni ^GT’lt^fa'e «joi>4 I 

Pi'SO'utail^H -> csndietaiJi -> '»i^fli>>i i 


<sms ims ^ ^ <ui<fc'G9ui ^ me *tts *?r csnttoM i Ptefaiiw Nift 

Sj^il, ^ 4R3 ^ cm ■5NT CSJU’BlWUlHtkM RR R«JT <?H ^it^a 1 

^ m cs'tRtfo’r, wf wftw r*h *m WI ^Rt c&fa »ito 

^t'Bft'W ^P&^RTI ^ ^RT »4^R1% RRT 

I <44*14 Sfol 'Q «( , 1 hRc 4 P SJI^t- n[b *llslfl ^)ws «ll^ 4 b1^ ^T Rs'8‘1 I 

^RRT >>lWt^J t 5l4 e 1l^ R^C»W qWjRl CI^IWl ^Rt : 


sl-nliiPiT (Vr^*i 


Hl^tSlteM, ^JtastOT^ 

1 

ftow. mMfJwr.srftTRt-r 

1 

^fS 

i 

'oulPw* csflTT»*i 

1 

1 - 

1 

1 _ I R<r^-i 
*\\+&fhu\ 

i 

cutis iramt 

1 



R-q'oc-ra $1H 

^p> Rww siftto ^sn?r ssm <R*it ^m? ^pit- to®*r <m ^©m 
snw, «pisifl> ^?rr- R«\$c*m *N^ «i% ^®im #wto® to£r i ^B5?r *m c«fw c^ilt <mstf& 
w <ror #wfc®<T mr to^r ^m 4^tto stow *nts i to CT^jpit «iiMiffr® 

3,C®ll I 


(*) TT^tto 2RH : #CT3T ^tto *1$R^ 'ST^^T TOT I 4W RPflT « 

^-'ll^C'tRT '0|lc s lli>llc<p '$ sr H^ r l<P ^spgsRs^R ^t«T I WT^ 'spgsf , 'Q 

' 51 ^?^ ^ , «nw'oiic 9 iiB's ^pit i 


w^^wf : *n% wnr, <ii^ wri, 1%% tom, tom «iam, (^sm'sism, vii^um ^ ^#r 
WR^ ^spssf I ^ftfto® ’II^N 5 ! (R^tt ^5F^ft®r ^IfRl ’iffaT <^0=1 (R*ff ^JT?T 

<m ^iwfi «ift( > R«ij|c a i^ c^ttw sl^R *ukr*i i RvBcaraN, cfiR's-'oihif, ^Hl®r, c^f5T^Hl®r 'Q 
^nwrapr '5rf%$®ir ^*m to?r to* *um i ^%tffto© <m ^Rpfij itum ^t to 

to ^itocBr Rnm ^toito wm i *itfa « < 11^*1 «ism «^m *rj, tom tom 

%®nmw *rj, <mP5m ^sm c^iwn «rm*t extern Rrto « 'srtri ^sr%t ^msm 

W*TT *lto^s I ^ItJPTt <RE¥ (^WT ^TlTT (R W 'ftojRf ^5flfe’1'®'®tW 4^*, 

^ito mm Rc®*r Rto aif f®4 *ito?f wm *pw ^m «6 r RR^Rm *i9<ito> 

3,C*)C^ I R‘qvs*lfwt e f »4C*1 <KiR <m \s|vg>lRPt% #to?im ^CbC5, 1 

^ ^®it £sr R<|v®«ic<p i Rto 31% <m '5rs5t^im ^,' ! 1%, l^ff 'Q ^.ct'Q 

-q>R-»i'S'»ic<i 'sicisi 'spsst ^r i 4 <p5.'»Iw Jiff's 'srssf cwr ’iwf , mf^, Hsitom wrt 'QT^m 
w^u mm^s ^r i « ^i^r 'sthm ^tq ‘ s #^*m ^®mt wst ^iw ^m w^u 

[ I R5J^% '5('3>t^M« R<5vs*l <PCfl I 



fsilf : 8.io 


^ OT*ft ^rm, CTtjpit f^ito ^ito ^ to j i*iW y ® 
'spm #to^ to?r wirr «nw, «^tsmr «r»r mr toir ^ ^ i sn^ciMj*! ^ 

^s?t <itow ^ i toR ^ ^ to?r ; to$ «*u3iSl'Sj# 

totom ^ito i 



cvi at^ tot T« gm ^ «nc^i 

't%« Dili's f|®T i *1^, CTT5T, ^f*l®T, "5jf^, t^h d^fo* Vf^ww qfo (RPi£j ifl^*rac 5 Bri 4 ^ilciltH 
etc* q®n qm <?r ypm ^^tft snftflSii ^<ife sit^t c«*tw, m c^ ^ 




far : 8.» Tjwm^wt 

^■r^r ’ftSk^PF am* ; ftffcg- toa 'srcwfir * rates « ^pn^tr-wi® «iic»iiiHit* 

^*1*11^1*? Hlilflnl«i ^c®i I RR>^ C!3f*l3I c^i£l dl^kia c^lcil c^lc^l «icH<i ^®RyR 'oiIctImI 
<mc«i C^W^ItW CT 'dCR *fo=T c»il1»h» ^Tsr®t swe^ I R^«ic<p »i»r$i TOS I 

di^orc ^fter *ikR $s®rq ~m m i to ^Fn& ijf& towM (qnegs) ^sPnfr 

dwl&^sf s ^ta& ijfi? ^ ^“j^aiw ftev Tp» Pprt qpp 1 *nfa ^ «'U v il5)fl 

«iPH <4^^ Pptcti S’lRS'® t^tSl di^ipita ^Pfa5?r cnIPi^ 4^, 
<jPra ssT ®^j*t ^c<m I 4^fi> Rqis*t ^^35 rtw Rs^cms qfirlir w?R*1cfiIh 

ncliw, 1 

qtMl’WlS) ^"IWvb sR*T : efReHc® 4*R ^Iws dlihfV® W, <j1cis *ICTJ TjJIj «rRc?1l§ta 
£qpr$i RnwH 1 4 qatR *nwM*i 8I qt 1*1^ tot 1 ^i«vs^ ginfticM wr 

isftjrq q*ar qnr 1 uiflMiPw totj « '&wj'Hij) 1 jnfibipr ^#5c*i?r rut i^r 

v tlc\b l , «i v taRc‘P « # ij v H5l« »ulii 4WiT CT5; c®ilw uRt, "^jR -ro^h *IH<p er*u1c°i 43T 

iiw* "sht *ir Ram 1 'WqpRiSJl tffitim «jWhr •fitatfe-M *ror *MWNm 'siI^miI^'s 

^.c's ^r^sj' »rf rc.'o R>^ 1 



Vo 





cro $fkn*i ^it^m f*m ^r ms w 

WRT ^m, ^tOTST TCIJ IHWlft sjffr C*tlft?T t#l% ^siHi Gnetum (Pflfa) ^TW 
<3 ^^1^1 <pt 9 IT ■*n?r i 

~tm ■swt ^im ^ citSk ffa cm «r»Br c*nSter #ta?r ^ «rtwr c*ttH?r 

«i«\o^\®i ^lc<isi «iR^> i ^ w ^Rww^iSt ^lc<ifi $sr R<i's«ic<i» i 

q»|\8^x|^\o SNH : fik»ISI 'STRICT "SI^tT (SSTFllflW C^3f) f*f^ 2ff%^ ^SR&Ctfl ^C«tf) 

w 'ai^Rjvo fspj fcfom m 1 si# « « wrw ct w 

‘ s tT s QTrr ^n?r ^©t R<i'©c*isi ^<ihc<p <pcsi i 

WIT, fc^RT, ’lift ^ Wltf?r C^fT# W®T TOT TO# 

?itifU <#*rfw ^ i stsrfw ^^i?r c^p# ai% ^©t wr w i siftfr f^r# sn% 
<f«i<pi, fig 

qc'fir ^sr^r ^fPftT W TOST tw# CWT (Haeckel) <*$ ftwqiC' 1 '© ^fflTPT, ‘Slflfl> #T ^©IW ^ £ 1fl 
anflft'lfom *iffc m mtM m3 ^ft R^c»w $I&*iw«i ^*mi^ 

^nMur si^fosr <*$ cm 5 ^ *ibt ^#f, ^wiwPr (Ontogeny 

repeats phytogeny), (pm #C^ ^FIjT ’tfcw c t WC*[ ^©t<T $ffc$PT WPfl 

<lM, 'Sft R^'®c*isi ^ v lc ,s P «iRsfl» SteM*^ STSfl^f I 


Rflelt«M CT *fMT ^©sjf^ «jft% -^a fiqtf ' 5 ^mTCPT fioilfafc a^<jR^J| m I RvSslC-l^ 

*fMT C 9 ^ "TRI 3 <pIcsisi «l^lcfHiT 9 lll' s fl-Pl?l‘ ! l J lsi 'STf*UOT Rf»j| «i<5«3^ *TRf ^IT WRf ^TRT I 
l^osr (tpr «rf^, ^stw 'sjr:*rr #^i*N^© srcrc wra i 1¥nw ^I<^h 

■^ff <1^ «rRsf ^lc<isi ^fTsi^s -^t '5Tf?f*r^ CTT^ cir^Mc*? #^f*l[ "^T I RR>5| ^fT '»i<qr^© 

f¥fi$ w i #sflcn?r ^nsiCTj wr ^ ot <n«iMil^4«iw R^c»w "sitwr 

i£|^> <]<p^ ^]«q C 9 !^ 5 «l*i3 ^lc<l^ ^,’il^ NCUCR I ^Hl*lr ^iR^ICflfl ^IflNlR.'S 1 R<l'®C c 1fl ' 5 JC i IT 

mete «fsw ^it^Rr tw©^ ti^^r wr %?i% i wr ^r ct, ^ 

^■spt <pm m*® %r, ^tcw ^tjt mfa i «aft wst c^iw n ^Trr f^R 

(missing link) ^1 ^5-cm^ ^lt ^T I #^ll «llfoH«il s|WM *m f^R *\m\$ 

«il'BC9h RWc'Hsi *rt^Mf^s rR>r|c^ '©icw wum J i»il*rH' rwicr I 



1 


Vi 


^?ra #^» ^r#t tew «t*u w ^?r i tet^r w m #^n 

<?m tew Tim i ^st^r ^ ftairmr ctw <w *&&$ wtejg 

tera'i's w^ri 



^sf vnftMcblta (Archaeopteryx) »tfW ■’’lltal <PW W**IT C’tW CT, ifl^ra 

■JJffsf *ff 'Q ^© , *ltte 'Sj^ot v il ar l<pRPl<5 te CW, CTOTS C*t? 3tW^o 'G ^ 

tei <*ra <ow* sraite ^ w «ri€)« siflt c*w$ te^c^ra ■5JTWI' *nft writer stt% teife i 



te : s.iiswiRfc’triJte 


$tera CTO te® cUfiwMKI (Pteridosperm) •TtW 4W $tera #ter wtf * 

(gymnosperm) O NT TOT-4 Wtf Wtifa $te <flW* telWPTOl wft# 

Stecro «ilRil<i l 

#tew erl-qMl : W^JM file's «nw WWQ W^wraTOT ’’itete 4*fWT 

WTW, WsfV 'slcia W tef% vicuC^ I 4^^W«T#TOi3#TOW #TOtr 

^CTI teffPT W sN^val TOIW 2tr%, (T^FTWt^T TOTW -'isil^’l Slt%, JttteteT TOIW SHJ^Iti) £lt% 
^©Jlf^ 4^.$-sj$lwi>l»<, Rite's Pk'wpl <iteiN TOTO Sfii’Jc 8 !! '^)<r'8 vftalril* \Snl*jrt i 



te : 8.i8 

Rifatel^ etRlc'ira *iu>te m 8 oo l TO^ra '»i»ul»u «(lc^lc v Hv!9l^cil tei® 

Pltiic?. i m ^two c%5' isiIcr. i 'ai^ «£ipw ^1<ii“ii ^®ii ^?r i 


^rfr- i i , j»-jt- io-sr 



wr ^ <«fffl» a®n% c$& 44 ft swifts ^t% ?$\ 4t%4r%a c#*t*r 

c* 5TW fast% W tw (theories) sM^ 4W«tf, ‘WxJl^JWI <W 4^ ^IwlM 

4?TCI 

*lM1C<& 

*IM# ‘^lOlhR?’ "Wlb* a1%^5t '»l4sM»l «(l^<ul^fl «*& Rtjh^l ^ 4W*1 4<Tt 5$ MS 

btroi H&ICV ^5t?f C*NT , frlfltCTlfr4 ^SsrffcrT (Philosophic Zoologique) •OT 44fl> Wt^l 4t?H I 

"Uriin^r «U|i||ftet»J (Lamarckism) 4T ’Drirt^lPT I 4UI4ID SWffi Stf^PM s*m 1%% 4CST 

»uT*ittNm ’tfr® i al^m?TT ^^'sitpww^rr : 


1$3f : 8. iff R«el3l *l)M4 


wwnsw^ar: *vm&i w, acamw c^m ^ 'sprt 

Cult'll ’if.S It'll ^t»l« ^Uwi ’lies I 'JM *109, <|R Cult'll Cult'll '°t®1 *lifll<llf34'0|C<l 4^5 

^ 2twtw%®i?r *rj %3r %sr wr * ^if %s ^ 1 

C4H^ <#C4C"lil *Kfcam% $ '5JC^ m '4N5W «ITC4 4WM*® W-WlGMI WT 

44*. «MMCT ^4*JS 4TC4 I »uraTC^J 4T5, 4C*1d wm « '*MWW #1<C4W. 
*i$ 4£4 ’jfite 4 gj, 4f efow 4W*®ara 1 

■‘iRiwta st®K s ^tf v l9<i'8'i^ 8r i *llsk4rt Pic®tc4 5 , l^ijf®lc , q ^iftwi c»Rt4 W4T 44 ^44 ct>^1 
wi ^ 44fc ^5 si^%i ^wf^sstw 4fa4Mk *tet*r fine* 44 c® 

®Nw«. 4HT j34C*M *ll3)4tfH C44T 4t4 I *Ul*llt<6l 4t®, *l$Mt*l«l V|lSW fcf'lMd ^®14 44*.frTf§4 

’iQs'0'1 xic5 l 41^8 44fi> «fk<ra frPl$j I 

\3. Sl«ftR5?l W&, C4t^ ^lc<W erl<M4lC*l W W 

^P|% «iRt\» JS, ^ sm C«fC4 ^RI Jj0rC*il ^Pl^® ^ «lR?vs ^Rt^jfl 

4?rr^t qcB 1 

*ui»iic4j 5 ’ar^nft, ^n^wc-i^ ^ sH%f& si^r ^ ^ 





wm fter fter ^isr smiF®*! ^ i 

»ursn^ wjm *i<M*K«i?r 1%%^©$ «ft <^\ *m%*m i c*m\ <K*j<pf& ^twr 


»|J|V||^ <p\8’Jc«ll fofec'SJ 

^Ic** ^iNTf C^PSTTf 3.C®ll- 


s^bf© ’lilac's ^fBi?r wr ww ’ftfe , TO?f «ii'0>jc' i isi «i' , 'o<i'®f *imr w 

^TflTT t^SMFT ‘ s # e l^o ^CiJC?. I 

w&\ m$ ’ir tl®r, f^r *ttf 'Q ^fi^t w\ ^i?t w wms 


w, 
<pc®r I 


®]$ *MI«, I 

f , ^ <m ©MJ , 


'srr^f^ ^i?t twf%rr R<^©m ®umt^ oitirfr i awit^r < #^r 

^»t 1wf%t ^T I fwtsl ^ ^Nfcfwn w 

^wcfe-H ^*ir^r i f^ <n^<i ^f^s ct si^r ^Ptf^s ^r $$ 

»lsi'5^*i^h ^T '»IsvS$,c*isi ^'©slt : ^IJW^ R<i'sc»isi C*T »i'©<ih (Fv\, ^©tW (to <1^ ^ 1§f^*t 3^R> R'asl'i) 
Fl*PT W tf*PT \b|4\S$H (Charles 

Darwin, 1809-1882) %5Dl^ ijl>lwQ tfili&t | g|»tHs ^IffiCsT *1II®im?M 

fH 5 ^ £ w?i?r 'Q sttf®tf^ ot?t ftmstw ^ 

^jfh© ^c«o?r fofecv© iw©^ Utet %*iifc® sfsji^se^ srr?r ^o "w ’rar iv<?^ ‘sit^iw 

Wl6C*is ^I3T mfm (Origin of species by means of natural selection) ^14<p 1 j«c<p ^1^ 
*re^lfli si^Pf^OTI /-" 







t53f : S.i'b R®8|^ 'frh^ '!»|S|S$*') 


»i4^rl4C»io ^pit 


V8 

i . 'oi'ojRo* ^Jcs : v&lo&tc»10 *<PO, 'SpsjRf ^|(f| ^mlt 4) COO perl's ZoR^Sj I vail <PC*1 

itylftR)* « «1lftf^ TO #TO ^?ljr ^ m\ : <34^ *115 C*tt* Wi* SJT?T 

Ovso ,ooof& 'ftw efijln | vv<?fi> % *ul»n 5t5 ador-i-i ’H'^ca 315 vs c^lfo 3loa I wloStcio ^c® vflF^ 
CSfka1 S'tjvs J14*®! C*5u> 4<to 45« ^ifao 5PI vW C^tfi> *1*^5. ®TW I 

5. ^Ifaa 315T « s 'SJ^C&d 'SIIW'OH Gf]c<M 4W5JH va^^IRTQ ^IR® I 

vs. ^ftC^ST "®RT TO5 : efkoo erjlftfao* « ’llRf'&o* ^tOT ^?01^ ^T5T?r W *m 'Q ohuh Gift's 

wm TO5 «f3J 3R>Ml1*l'al«l toldfct-1 Vfl 

«f*U ^11 V oc®i 'siRR® 4*co*i I v&lflvS^i W 4*co»i CT orloco 1 f«»itD 34ico vat o»ocvs 55 I W— 

(^ 'aH«'ai3*lf&* TOJfH : ®il1^‘1lj^1 5»lT ’HIT 5Jte <a^Rw ^IlM'*'*! '5T ( t"TO, 'siHjRw osvR 
4j1c®5T »i13 ^^o* 'sRp'© 55 l 'oil^la, 1^0 4 *^ 4 * 4)1® 'Q ^i!3 S'ocot vote's 55— virelco R'o1"'o 
toRo* o*loc*lt RR>;j 3®rifoo »JC<r 3151— 3114* iH^ijSi *v^fi> R^o ^fa 5 W3T5 3cvp 'aci I 

(3) "5Wir*r : va^t wu^m 3im « oiw ^ pw 593 m, <apm 

wM??m <ro Rwwo 3t»ot rtj ^5; $31543 Rptw 33t 313 <m ftot 

^*1c©1et) 31%T 3V3JT ^Ro* ^Jco c*Ict 'Q 4 R 5 H ^IRvo flfPFl^T v*lo1 Rcwol Rcwcio 3E5Jt 

*i*to ^§tf 551 wr ai^jwt ^3 dfiltw 3f^5® to 3I3N33 wi wr^ra^jwt 

R^Rc*M TOJt 'SMITO TM TG5 1 

(«i) ’iRwcia ?m TOflrc : ^m, *t$\, ^^“i, ^’tr® sif^r 

mRmi ^rsiR^ ^I4 h*jmi w 1 ^j5?m. #Rpf Tom 'srf&y ?imm w^j 
3f^w va^m 3f^T 3Rwc*la ^r»t 1 ®wt^f ^iMim ct ^5tt « -swi 

'onwR^bi c^icw 3tRf 35^^JT6t'Q '{4i4 v ti wa wit Rtj$ i 

8. sfasK^T^ftaOTC^ : dK»i v»|swtc*is *jcv 8, ^R^lcvs *jjto ' b tR < p»i vfl^t *ww *fT I *acia 

R»^ m R*S, 3T^J I vjlwi "aPTr CT 3T^J v lR ,, iRp'® ^JT, '®Ic < p 34m*T ^IT 4 C*i l ' 5 f^*T 

34*0*1 ^RlCVpS «f'll '^In'I ^Wjlt*l v^Rc*? ' , wl<l'®l I 

<t. ctwjwm : ^m^tpm 3^®, c»pm awt #w?r #t^r ’wjicjri *icv ^tw ^ ^Rwcia 

<a lI^C4l«t*l»pi4» f v®lolt C4»4*l C^tD 3l4>t4; '°l*1JOl 4»Hs»C4 ^jRft c3c4* 3.C4 I C*^ «I*^C*I0 '©IjO* ^t 

fhpwm 3 Rmc“I ^itw ‘*1101 m 1 

’b. R<Ii>h : vbi^tn vat alfalM* wror c^Pr WJff 1 ‘<?r 3ifR»4» 3Rrnm 

s^m ^r smm*f ^mf ^t^wr «kc^m 3^wiRy>iu cmPr cm 

vslco* 3I^R»4* Pl^lt)»1 4C"1 I ’ ' 0 l*m*l 34*0*1 >*l»)Rro v^lcool 3^1^0 4 I 0 I Pl^llo'® %*i coR <Rtt> 3lt4> 

va^ ^®tR^ to ^*iR«m w 1 to 9 ^, 3R>f*i #TOt 3ifR><p 3 Rmc*I4 to m 

^fl^olcvo 31 co m I <pc®i ^)co ^)co «i4Tji ^?T I 



sws m m Pm, ts m om i « 



sisss ^rr ^sm ^ts i 



^ft» «f]t^fl «r^4t?)Tf 


CTTMJ wlcifl ^SS5?tTt 
• e?Mr e a^G *?H 


1%3i = s.i *i ^ # m he«i aaftwifosifl cm fSis 

“i. mfo* fcsnfe = e r s« a# « $%csa tot aw cm sm , qpft w&w Mr -<m 

<asi 'alcra SISSIES I 31% « ^flS SRmc'IS SM Pirac-ra slRcti faffs' 3TCS mt, 

'siCTffljOTfl ^^HlS CSf"t RtM S?lf<*t?r <PSOs StES t <3 CMS SWfSWSI tot sfss'l’sjpff iwgstRs'tS 1 JC3 SIS I 
<*$. s^wss tot sttss ^Mms* mm csffi mm, at^r wm wts Mr ?m i *£jsm 
^iT^as *ra ^ejt spjf® 3t% a (slipm ^r awri%^ mm i sfen wifsM, a 

aftMM S^p? Strife? Ms CSS^SS Wife ^aSf^rS ^ MR afe-flCWd 

feftw tos, % mffes *m- (i) ^r sw% mm w (isolation) 

stasis ?fct, ($j swUfllMfl (hybridization) <^st. tej JTWfllflH sjwife® csss Ralston sss 
CWX ®lCTironj mm (Polyploidy) Wt! ##S s#tsiws sfts ^ 3TfM 

Mlt>t«w W s$s 3wifer ^ Ms i 

sM MS$ro tes MvSc-w rs? sst stsa iwfctt fc*fir m sisw Erasts Mt ss i Ms 
1 *is s'oslws ^csi'pfD Rss R<psw>i srwt s^o* sftssfs st csss stntt IRric^s w Rwhrt* ss scs 

SRt^TOmSl 

'5f^t®I% 

gj^f 

a. tsts si Rea Mflss Mlf% 

s*. sM 'S. sris 

*t. s^ss s. ^fsra 

caff ellipsis ^jf&s cartes st^s«ot cs ftnsf^ M ^ sj®rf- 

i. wffleafr 

ii. St^ejiTrsw 

iii. Mgrw 



i 'Q iii 

R. i, ii 'Q iii 


Rees t<phf5 
R* . i 'Q ii 
*t. ii 'Q iii 

RtMl >8 'S 8 *R 5 'GO RtR : 


^ ~'®*U iHTW- 

s> 

p ^Wspwto- 

• D 

•C 

• A • B 

1 1 1 1 


^ wlw i*1*1 


> ?* < 

. *^£kA 


R 5 . 'SIR 

r. rjr 

R. RTR 

R. R^R 

tflfi>Rlc»ni riri (H -*fli*M crRRR? 

R 5 . A« B 

R. BRC 

*1. B « D 

R. C «D 


^sppjWe t»f: 

i. ReiR RT®T -TOhqRtR mRm RGRR ReR* vslwluw t*lt*W i tol^R 4 RRRRR 
i£wfl> Rem *mif^5 ^ rR’s^br Rem i Repr rrr c^m f*r®t m 

Rstem 'oii*ini 4 Rr 3r ^mfl astern GpRt i 
r*. R«Ia*'OCeiif5*i <j»iw» ? 
m. eD^'s sfRi , ii ^m? 

r. Rpptrrr croi'®i^m c^mRem *Rf« <nc»m ? rjrjt ^ i 
r. IsRr ?mm msm rgrr RrsiRw t^siR^s sjRwh crw RemR rr i 

$,. s?nh R^^h rn*umR 'oii.»i! ^ptusr Rt crei i ®m rrr rr i rri rrr^ Rr^h r’rRfs smRR 
^Rter Rem i 4R*R mRH ^sR rRR Rr'^crr s|\srr R*Rt¥ bjHm ^Rer RR 
^'■s^R R m»Ih'5^wh a^'o^ln R'bIR'o RJtRJT ^wi i 
cr^ wHeHc^R R^Rer? 

R. Rr^i ^®iw> yjiR? 

R. RlRt R^i 'nHl?'o SBR'o eRHtC rjNjI ^*mi*i i 

r. rrr ^Rter cRrrtR^RtR TjfBRRERi c^RfB mlRR^R ’SRR crIRt? ^rrRrr* mteiRRT r*cr 

i|VS|j)\0 Tff^ | 



